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230 im 
KR 

mmm M42^2\ =Rmo\\ £\mo\ ^sf ^oi m^muo. a 

El 21 
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1. aefAi. gAllA)(£a)_m 
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1020030021629 %^ ^;^]-: 2003/4/24 

TflolB vfl^^ 1=1^1^ ^^^^o] c>]^o] ^ o]^ ;tfla5: 

U-'S**] 7llAljat:^.. ^^^^ TflolS 21-^4 TiflolBl ej-^ofl ^tfl 

^^J^^, ^€:>1. ^:^^Ti|-. 7WAlElfe ^ 

4i <=§^<^ ^^^SlJI. S.^^ "am^l^. ^^<^ 

t^. 7llo]B ^^^fe TflolH 5l-^Sl ^^<H1 ^^^1 ^:^}^ ^tb 

-ii^* ^^H^S ;*I1^S>51. cflolBl sflS.^ 7]^ ^^^£1^. ^91^ ^^<^ 

^1^^ ^7^7} m-^^<^ 7|)3^AlB)6fl 

£. 5 

t\7]^ o>#3s|^ -^71^^-, 
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1020030021629 #^ 2003/4/24 

t]^]^ <^^ir^o] <>\^o] ^ o]^ «^^{ARRAY PANEL FOR DIGITAL 

X-RAY DETECTOR AND METHOD FOR MANUFACTURING THE SAME} 

5. 1^ "g^^"?! T^^i€ ^^^o] ^^^mr ^^*>^ £.^^14. 

3E. 3^ ^7]^ S. 2^ 4=1H.H ^l^l^iBll- -^^^71 

S. 4fe ^7111: £. 3^ :±iBflol;<]* ^^*>7l S-^-^m. 

£ 5^ ^7m 3^ 2^ t]:^]^ ^:i^<5l i:1^El-g- <H^^1 ^^^^ 'i^«1-7l ^ 

^^^1-71 S^ojrf. 

110 : TflolH el-^ 120 : t|l<>lB] s)-^ 
130 : 140 : ^^]^ s^S. 

150 : TilolB 152 : ^'S^ 

154 : 156 : 

158 : #TCf^T^^^ 270 : JS.^^ 
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1020030021629 ^^ ^;<>: 2003/4/24 

280 : ^iE.;^-^^ ^H^lf' 290 : 
Vcom : ^"f- Bl-^ 

^^1l€r>7ll^ TflolH ^S.* ifl^^ c^;^!^ «ilrii^<:>l i:l^Bl-8- <H^1<^1 

<16> ^^^o.^ ^la^ ^^5110] (X-ray) ^A>«j-i^^ ^d^^]^] ^^-^l ^}-%-^'^ € 

*^*>ui, n <a:7l 7l^6> ^4. -eBfl*^ 

^3E?ill 7l#^ ^.yo^ H^7;l>iBi (Thin Film Transistor)* ^l-g-tb 

t:1x]^ r^^Bl (Digital X-ray detector)7]- 7fll:£|Jl $X^. ^7] t]y(]^ 

<18> XE 1^ ^^^^ t:!;^!^ ^^ellol c^^Bll- :£^o]rf. j£ lofl ha]^ ta]-5i). :^ol , 

*>^<^ 7l^(l)ol ^;S1«:>J1 ^ul. MJ-B)- ^^:^]^:.^(3) , r^iSBl^^l J'fll^AlBKlO) , ^ 

^(12). ^J£^^(2), :e.S^(20), ^^(24) ^ ^<a- ^^^€(26)^ S^^t)-. 
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1020030021629 ^^ <^^}: 2003/4/24 

S.^ ^^(24)<H1 Jl^ ^^^€(26)<^lAi ^7>^ ^•a-(Ev)<^l ^iE.:^B^-(2) ^-f-ofl ^ 

^1*>^ ^db :d^(12)«ifl ^*>^ ^Efls. S.<^^lal. iq^oflA-l f-Tll ^ 

<21> oHl ^.^t^^ 7]^3\- s^:^]^ o]^^ ^6)1 aj-o>^ ^o.s., ^ ^t^^ Tflo] 

<22> ^ ^Tg6^ t|.^ ^7^^ ^^eflo] rl^E^-g- o]^o] jxj)^^ 

^■g- <^^<5l 71^3:^ ;*1)1 «^^6|| ^^7]:^^ -a^S. ^^A] 

?1 ^«^V-1- 'T^^^*^ ^-l^^^l-fe t:1^B]^ <H^1^1^; ^ ^7] 7)38:^ X|2 <^^<ifl ^-^sjcH, 

^^-71 ^#*>7i -^i^ iii^ ^jii- >^7i ^^^^ ^^]<^]<^] Tfl^i 
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1020030021629 %^ <^7]-: 2003/4/24 

^^]^] <H5llol 4^^, 7]:^; 71^ ^<^1 ;^ll Tfl^ls e^- 

^1; ^71 71^ ;^2 IJflolB) >y-7] >||olE >^7l Bllc]Bl 

«^^6}| ^^siTi^, ^7l"^^^^<>Jl ^*>» ^^^7] 

€*>1- ^-1^*1-^ 7llsflAl^; >^7l 7]^ ^^11 ^g-^l TflolH ^91 

^ 91^^^, ^7] T^-f-^ ^t!: ^SLM: ^^H-^s. ;<ll^«>^ 

TflolH ^ ^7] 71^ ^-^^SlJI. ^7] c(|o]El fil-o]^ ^.Ta-cij) o^^Sjn^, ^ 

4i;^>* ^-a-«i-<^ ^^^^ n^]^ n^m: s.^^^ <^i^<h^4. 
di^^ ;«)ii ^7^0^ ^12 i^^^ n<']n 

^S.Bl;^l fflj^flAlB) ^611 :f.Tg ^^^«Vfe ia:;^l; (c) ^ 

^6.^ ^^^^>31. ic^ ^ ^i-Sj) ^7] ^o]B\ 3i(|H.-g- B}<?lol ^A^^ 

^7] ;«j)l db^>o^ ^^ol ^ >^7] ?11 ^1 -g- 2^-^ 

'^^•^ ^-§-*>fe -^7]^^ ;^l7l«l-fe ^7^1; (d) ^7] ^O]^ 3^ = ^ 2^.olo] ^ 
^7] J=S|1^ ^^o] cg^c]] ^^f^^ >il7l^H ^7] tflolBl 
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^^1020030021629 %^ 'U^^}: 2003/4/24 

^ ^^"^ "d^^ ^12 ^^^€rVfe S^^H <^1^<H^4. 

t:1^B]-g- «ii^oi-f7> ^^^^ 71333:4 ^^-^ 7m>S-«ill <:S>S-«^ tfl-§.^ 

^7] ^tb £^<^m-. 

Al^^a TflolH 2^-^(110). Alls. ^^^S. e()olBl 2^-^(120). ^3-71 7\]^] 

H B}-^(110)4 tilolE] e1-<?l(l20)<^l ^^^fe "^^^ ^;^> 
(TFT), >a-7l ^i^^XTFT)^ ^^^1 ^^^€:^(130), ^7] 

^;^KTFT)^ =^1^ ^ W el-^(Vcoin)<^ ^zSe^^l ^fl34|AlB](C), cfl 

<^1B1 s1-^(120)5l o^^jg T^iiolBl sij = (l40) ^ TflolH el-^(llO)^ #^<^ 

^ TflolH ^^-^(150)* 5L-tt!:^. *^7lA-l, t-llo]Bl 3i||:=(i40) ^Wel-, TflolB ^ 
^^(150)fe tq.^^ TflolB el-^(110)oli4 cflolBl 5|-ol(i20)ol 7m>S-<m 

S-^, W ^-^ 5l-^(Vcom)-a: ^el-^S. ;^^7l- ^^islH, ^7] 

el^l 7fl3f|AlB]ofl ^^>7]. r-llol&l bH^i- ^^s:] bo).;?^ i47V^1 

^71 f';^^ ^«># ;*(|7lsf|-7] JH^<^14. 
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1020030021629 %^ '^T^: 2003/4/24 

<30> ^^A], p\]o]^ 21-^(110)31)- CflclBl el.Ol(120)«^ Z]-2l-ol] ^^Jsj 

^ ^€^W(130)fe ^]^5l^ 7^JE.<^1 ifl^^-^S :^7l^^ 

>iS.Bl^l fflsillAlB^CO^fl :^€r|-^ i^KTFT)^ S.^^ ^ 

i>i ^-a-«H 3^ = (140)1- ^^Sl <?lBl5(|o]^s. €rH #^€1:^. 

<32> £ 3^ >a-7]^ i£ 2^ TflolH ^-i-^* -^^^71 H^OM. 

<33> s. 34: ^S^>^, 4=1^B s|l^l>iB]5l 7l^# ^^^V^ Tll^lH ^^^(150) 

^ TflolB Bl-^««^ tfl-g-§>^ N7fl^ ^i^ol^m(SRCl~SRCN)3i|- *>q.s1 cIpI ^i^ol^^] 
(SRCN+1)7> ^^€14. ^iBllol;^]^ "a^^^VdN). #^^^KOl]T), ^H^^K(n'), 

<g^^;^>(CK), m ^€^^^;^>(vss), m ^-^^^^^^Hvdd)* ^fet:]-. 

<34> ^ :i^fl<il;<l(SRCl)Sl ^^^;<KIN)«^^ ^^7fl>^l^Jl(STV)7> <^7l 

>H ^^7llAl^:£(STV)^ ^^*7l^S:(Vsync)«^ ^7]^ 
<35> 2^- ^i^Ho];^]^ •i-^>50^((SOUn~C5OUTN)^ tfl^Sjfe zl" 7ll<ilH e|-^<^l * 

^Si^ ^^1<^1^1»(SRC1, SRC3, ..J-^fe m #^(CKV)<^1 >fl^slal, ^^^^ ^i^lo]:^! 
■i-(SRC2, SROi, ...)<^fe 5t|l2 #^(CKVB)ol :^R€i=?-. ^^7]^"], #e?(CKV)3i|- ;^12 # 
^(CKVB)^ A-ls. ^tfls)^ 7>^c)-. SEtt >lll #^(CKV)4 ;*ll2 S^(CKVB)^ 

7]:^-B: 16.6/N[ms]^ 7]:^o] ^ :^c]t^. 
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^^1020030021629 ^^ 'U^h 2003/4/24 

<37> 2q- iii^llol;<l(SRCl, SRC2, SRC3, ...)^ ;^H^;^KCT)<^fe >i^ol;^l(SRC2, 
SRC3, SRC4. ,..)^ %^^S.iQ0m2, GOUTS. G0UT4)7l- ;t(|<H^^KCT)<^ 

<38> Ttj-Bl-A-l, 2}- ^i^ol^lsl ^^^^s-o] ^:SHo.^ ^E|«. ^:?l:(«1-ol 7>::<1^ 

<39> S. 4^ ^7]^ £ 3^1 riiEflo]^]^ 't^*>7l £^<^ll=f. 

<40 £ 4«- ^2:«>^. z]- ^i^o]^!^ #<g^(152). #tl.^^(l54), l-'S^^^ClSe) ^ 

#^^^^(158)* £^^4. 
<4i> #^^(152)fe «a^^;^KCKV)<^ S.^1^<^1 ^^slal, ?^ll iiH.(Nl)<^ 7)1 

<^1B7]- '?i:iE|al. #^ia:^KGOUT[N])<^. 4i^^i7> NMOS B€:^liiiB|(Ql)S. ^ 

<42> ^c].o.^(154)^ #^^;<>(GOUT[N])<^ S.^^lc>l ^^^ul, ^2 i^S.(N2)<^l TflolH 
7> ^^£lJL. ^Sl^7} >lll ^€^?J-(VSS)<^ <a^€ ^12 NMOS m^;^l^iEi(Q2)S. 
til-. 

<«> §^::ii.:f.:^(156)^ fM^]mC), m NMOS (Q3~Q5)S 

n"^^^^. 9-n]^^S., nn^]mc)^ A]l iiS.(Nl)^ #^^>^KGOUr[N]) >^M<^1 
^. m NMOS m^:^l^Bl(Q3)^ m ^€ ^^(VON)<^ 7fl<^l:^7l- <a 
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^^1020030021629 ^^ 'S^}: 2003/4/24 

^^^KIN), ^ <^1^ d^no]:^]ci^ ^^ ^^(G0UT[N-1])<^1 :±i^^7l- hi^ 

(Nl)«^l ^14NM0S H^^l^iBl(Q4)fe i^s.(Nl)<>ll <?i45)ul, Tllo] 

B7> icH.(N2)«^l iJi^rii7> ^%^*^(yOW)<^ ^^€tf. ;^l5 NMOS H 

^^1iiiBl(NT5)^ i^:E.(Nl)«^ 7flolH7> ;*il2 iL:E.(N2)6ll 

oi^slP^, :5i^>i7> ;^ll ^^^^(VOFF)<^ '^M, ^13 NMOS H€^l^el(Q3)^ 

^>ol2:^ NMOS m€^liiiB](Q5)si A>6]s:e.ci- 2uB ^E. aTll ^'^€4. 

<44> #t)-^^:g-^(158)fe- ;^]6 ^ ;^17 NMOS BMriBls.(Q6, Q7)S ^^€^1-. ^^1^^ 
;^16 NMOS H^;^1^Bl(Q6)^ :E.5ll^5ij. 7llolH7> >il2 ^-^^«a-(VON)<^l 

S)ul, 4i^:ii7l- ;*I12 i^:E.(N2)o11 ^^€i=?-. :^]7 NMOS H€^lriieJ(Q7)^ S.^^<5l ;<ll2 ii 
B.mM ^^s)jL, 7nolB7> >lll iiH(Nl)<^ ifc^^i7V ;*lll ^-^^^(VOFF)"^ 

^^^4. «^H, m NMOS H^^l:ii^(Q6)^ ;^17 NMOS H^^1^Bi(Q7)^ /^H 

2:^14 leufl HTfl ^'^^t:!-. 
<45> ^7]^ H 3 ^ £ 4«^ 5E.Al^ w}<Jl. :y-ol, ^ ;^2 4-^ #^(CKV, CKVB)3i|- ^ 
?^7flA]AlJl(ST)7l- TflolH ^ ^l^l^^iEl^ll ^^S)^, ^ ^1^1<^1^1 

(SRC1)<^1>H^ ^^7flAlAi:^(ST)^ -g-^^H ^11 #^(CKV)^ ^}^] 

Al:?V #^^:^>(OOT)<^ t'^'^^CGOUrDS ^^^4. 

<46> o]^6\]^ ^x^^ :^ol, ^^i^llol t:l^Bl-§- o^i^lol sxflTi^^ 4^aH i^l 

^l^^iBjofl^ ^?ja7flAl^:^(STV)4 ^^1 m ^ ^12 4^ #^(CKV, CKVB)<^1 ^-^Sjol tI] 

<47> S. 5fe ^7]^ S. 2^ ^ta:>id A-A'^S. ^i^ES-A-I, ■^•81 Tflole 

no]^ sfl^. ^7^> ^ iiiS.Bl:^! fflJ^lAlBlcifl tfl-g-Bf|.fe iab^3E.<5l4. 
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^^1020030021629 #^ *S^>: 2003/4/24 

<48> JE. 2 ^ :£ 5» ^2:*>^, 71:^(205) ^<^]^ el-^^j- x^]o]^ ^<^6[] 

:ii;^>(TFT)^ ffl^^^lBl (C)7> ^^^SlJL. 

^7] di^^ 4i;^KTFT)5?. fl)3flAlBi(C)7l- ^^J^ 7m ^ofl >a-7l 

^;^>(TFT)-1- €-^^l7l7l.^^ TflolH ^^-?-(150)5q-, >3-7l ai;^>(TFr)^ ^-^<^ 

>5J-71 ^^m.^^] fm^]mc)<^] ^•1^€ ^^V* #^-&>7l ^tb c|]<^lBl 2fl = (i40)7> ^ 
'^^slP^, ^<=!f'(240), -6-7m-(250). ^dli ^^(260), ^^2 IT07}- t§ 

<49> o.^, ^7] TflolH ^^^(150)fe 7l%(205)^«^l ^^H^S- TflolH 

^^(210), ^^^^ TflolH ^Sa^(215), ^51^ # 

^^^o] s.^^ ^;go1 ^-(216), 

(221,222)^ i^*>^ <^l-#3£|,fi-^B^^ B^^l^B^S o1^<H;^. -^-71 ^;^>(TFT) 
S €-^^l7l7l 4]^ iii^ ^S.mr ^7] TflolH ^^^(150)<^ 

<50> ^7lt!: £ 3 ^ £ 4<^a^ ^^tt ^^l . «>M-^ 7)1 ^iH ^^^(150)» ^ 

^^7l ^tfl^i^ ^<=>15. >11<»1H' el-^^ ^^^^1 iBDoi;^i7> ^ja.€i|-j7, .3-71 ^^lo];q«fl 

*l-M-i?v^ s^m^^. 

<5l> J^7] o}^^^l-^^^ S^^liiiBi ^d^^ ^^f^(240)o]. -^7] ^^#(240) 

•^7)^(250)0] ^7] -H-7l^(250) ^«^^ «>^«ifl ^Hl^fe «i>#i^ 

^^11- ^^^}^ ol^£|^ >fl2 ITO(260)7V ^ 
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^^1020030021629 ^^ "^t]-: 2003/4/24 

<^7lAi, -a-:^l^(250)^ €^ 7>iit|lolH SE.^ <i>5Lm^ wV%^*>^. 

^7lt!: -^7m(250)^ ^131-5>£.S.>^. o1]^l ^^^jto] ^ 

olBl :di;^>fil ^-^(225)^ ic^^l^ ^ Siol, 7fl3^Alt|<>(| 

<52> >^7l cflolB^ s(|:E.7}- ^A^slfe «^^<^fe 7l^(205)^<^l e)-^(223), 
t:^1o]e) 5^.01 ^6j) ^^^^ IT0(230). ^^U IT0(230) ^-^i^^^ 7^^^ ^-^^ 
(240) ^ -^71^(250)^ ^«fl IT0(230)ii|- ^^2 IT0(260)S <^l^<H^i4. ^ 

7l ;«fll IT0(230)4 ;*fl2 IT0(260)^ ^^1-* 

<53> ^7] ^1^^ ^;^>(TFT)^ 7l^(205)^<^ ^^H^S ^^i^ 7llolH^^(212), ^ 
^ ^el^ »1o1:e ;goin)-(2l5). l-^^ Ir^l-o] 

5.^^ "5!^ ^£.^1 §^(217), ^^(224,225)^ JL 

oV#5|^^-^Ele 01^0^;^, TflolH ^^(212)* ^«fl ^7>£lfe .fi 

^ <d^'=fl -S-^«V<^ €-^3£lol S.^ol ^^(225)<^ ?fl34|AlEl(C)<^ 
€ ^iL^i ^^(224)ii: ^-B-^H tllolE] sflH.(140)<^l 

<54> >S-7l iiMS^;^! ?fl3^A]EKC)fe 71:^(205)^^ TllojH ^^^(215) ^<^1 fflsfl 
'''1^1 ^^(226)3)- ^^(260), ^ mi260)^S. o]^6]:k]jl, >y-7l fflJ^^lB) ;^ 
^(226) ^ ;«112 IT0(260) AHofl^ ^^#(240)5il. -^7m-(250)ol 7ll;^fl€l=^. 

<55> c^7]^^, ^7] ^^(260)^ ib;^K'IFT) ^^^M ^AjS)p^, ^ 

£^^6)1^1 ^^S^ ^^o] iisel^i 7fl2|)AlBj(C) tfl«^l ^ 9XS.^ 
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^^1020030021629 #^ ^^^V: 2003/4/24 

<5e> a-^. ^7] ^^(260)^ fM^]mC) vfl<^ ^^o] .^-^l 

ai;^>(TFT)l- 1:<^-^^ ^;^>^ ^ ^^^(264)^ 

<57> -^71 t\^^ ^^i^o] t]^l^^ c]^o] 7]% ^ofl^ JiS^(270)ol ^^^>7ll 

^7] ^31^-(270) ^<H1 ^3£:^^^ ^5.^1^^(280) (3E. 2oflAi^ 130)ol ^'^^sIt^. 
^3-71 ^£^#(280) ^^(290)ol ^'^^Sl^^ T^^l€ ^ 

<58> ns]^, ^7]^ '^l^m ^:i«ll<^l cl^Bj-§- <H^lol ^y^^ 1^-^^ S.^^ 

<59> s. 6a ifl^l 2. 6i^ ^ ^^<^ tt|-^ c];^!^ tq^B^^ <^^<5l sS^^^ >fl2: 

<60> 35. 6a<^l ^<=>1. 71^(205) <^^'f' <^-i-3ilrii-^el§ H^^l^iBls. 

Tfl^lB ^^^7> ^ 2^- TFT <=g^<^l TflolH 

€^ ^^«V7l ^tb <^1^ ^^^(210)^ ^^^c^.. <^l-#o1. ^^Til 

^^^^ ^^1- ^t:]-. 
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^^1020030021629 #^ ^;^>: 2003/4/24 

^^n] 1-^^ ^4*H ^1<^1B. €^^(215). ^7] TflolH ^^^<^1 tfl-§-*>^ 
^£^1 # ^ Ir^lrol ^7>^ ^£^1 f^(216), ^7] dli;^l-(TFT)oll tfl^^>^ ^£ 

^ # ^ l-'^^ol ^7m ^S.^ #(217)# ^^t!-!^. n ^5i|-, ^7] 7fl<:>lH 
(215)^ >3-7l 7{\o]^ e1-^(210) m^i Saul. -^71 Tll^lB ^ 

^^m) tfl-§-E|^ ^£^1 ^ ^^1: #(216)(217)^ ^7] tH^IH € 

«!m215)^«^ ^^^€^1-. 
<62> H 6c<^l ti>5q- ^o]^ ^^7] S. 6b<^ ^41" al-(Cr)oli+ 3^ ^ 

^^-i- ^. ^71 TljolH ^^^<H1 cfl-g-^V 

^ ^^i-JE.^^ «1-^(221, 222)-i- ^>^«>jl. -8-71 :3i;4(TFT)<^ tfl 

-S-*}-^ '^^^ •^7l^^ii:-S.^^ 21-^1(224 , 215)^ ^7] t^o]^ 3^ = 

^ z^■2^■o^l phi: e^-^(223, 226)^ 

<63> 3E 6d<^l 3E.Al^ i3>5!]- :^ol, ^^7] S. 6c<^ ^tt -91^ ^7] i:11o1b) sfl 

(IndiumTin Oxide : IT0)(230 . 231)^ ^■^ . ^7] 7flsflAlBloi| 

^^^S. e|H^4^(refresh)Al?l7l ^^oitij-. .^-71^ ITO 
^•^1 ^-t- ^4^1?l7l ^^^^l-(Tin Oxide : TO) 3E.^ ti#<5>*a^^^( Indium 
Zinc Oxide : IZO)^ '^]-%-^ «r-£. 514. 
<64> £ 6e<^ S.^^^ vi[si\. :^o], ^7] S. 6d«^ tn^oluj- ofl;!! 

<il ^^^(SiNx) (240)4- ^^tt^-. ^71 -gBl-S^ ^^^^ -^7] ^SB?;^1 

?1|2()A]E-lo^ ^^^o.s. ^-g-^H. -^71 di;^V(TFT)Sl tfl^*>^ 
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^^1020030021629 %^ '^7^: 2003/4/24 

<65> £. 6f«^ ^ol. -^71 £ 6e<>fl ^41- -^71^(250)^ 3. 

7]^<^]^ ^^^ol 1=1^^1^ 3^^^ ^^^^ ^ -B-7l7fl^S.Ai BCBCBenzo Cyclo Butene)-i- 
^}-%-^ ^7]^ 3^0^^ ^^^7] ^21- ^^o] «>^1^ 

^}S.S. ^^^^m SEtb. ^7l -H-7]^(250)^ 4^1«fl<=>l^^-2.S 2l-§-*> 

^ ^tfls. ^ ^elCFill Factor )!■ 85% o]^^^}^] ^ $X^. 
<66> IE. 6g«^ S^^m ^<=>1. ^^71^ 5E 6f«Hl m^l-i- ^oflAi .^71 cflolB) = 

7> wfl^lsj^ ^ >S-7l ^^H"?! ^^^] t:fl-§-«m '^^'^ wfl:^l=lfe -^71 

^(250)^ }r.^ ^ ^^'"'It^ wl<H l-(252, 254)-i- ^'^^tbi:^. 
<67> S. 6h«^ 3E.Al^ ul-fil- :^c], ;a-7m £ 6g«^ ^3}-^ 41<^'H ^7l c|1o1b| s^H. 

71- ^ >a-7l ^1^^ ^;^>^ ^^Itl ^^<^1 tB-§-:5}fe <i^6)l HH^Is)^ -^B) 

^ ^^^^ <=fl^'^l5^ «lo1-i-(242)^ ^7] no]^ Wlo^^(244) 
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